Selective photochemical modification by trichloroethanol of tryptophan residues in proteins with a high tyrosine-to-tryptophan ratio.
We present an improved procedure for the selective modification of tryptophan residues in proteins. A simple, low-cost set-up allows rapid tryptophan photoreaction upon ultraviolet irradiation in the presence of 2,2,2-trichloroethanol. This photochemical reaction is carried out under native conditions, occurs only in the excited state of tryptophan, and yields a single, as yet unidentified, photoproduct. Except for tyrosine, no reaction with other amino acid side chains are known. Stringent photoselection of tryptophan, ensuring that tyrosine residues are not affected, is achieved in situ without the need for an elaborate system of optical filters or lenses. Illumination with a medium-wave uv lamp of samples placed in disposable, dual pathlength, polystyrene fluorescence cuvettes allows treatment of small sample volumes (greater than or equal to 100 microliters) of various optical density. Chromophore accessibility in oligomeric assemblies or protein-nucleic acid complexes can be assessed by this reaction since the integrity of these structures is preserved. Moreover, this technique can be used to evaluate the involvement of tryptophan residues in catalytic or ligand binding processes.